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HOACHUTEJIBHASA 3AIIMCKA

'eomerpust siBisiercss OgHUM M3 0a30BBIX KypCOB HAa YpPOBHE CPEIHErO
oO1mrero o0pa3oBaHusi, Tak Kak 00ECIEeYNMBAET BO3MOKHOCTh U3YUE€HUS JUCIUTUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M NPEAMETOB T'YMAaHUTAPHOIO LIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (QOpPMHUPYEMOE  NpU  H3YUYEHUH
00y4arOMIMMUCS TOHSITUHHBIX OCHOB I'€OMETPUHU, MPHU JI0KA3ATEIBCTBE TEOPEM U
MOCTPOCHHUM LIETIOYKHU JOTMYECKUX YTBEPKIACHUW NPU PEUICHUH T€OMETPUUYECKHUX
3a71a4, YMEHME BBIIABUIATb W  ONPOBEpPrarb THUIIOTE3bl HEMOCPEACTBEHHO
UCITONIB3YIOTCS IIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YaCTHOCTH
bu3nYecKux 3a1ad.

[lens ocBoeHUs mporpaMMbl yueOHoro kypcea «['eomerpus» Ha yriay0inéHHOM
YPOBHE — pa3BUTHE WHIMBHUAYAJbHBIX CIOCOOHOCTEM O0O0yYaromuxcsi MpHU
U3YYEHUU T€OMETPHUHU, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTHKa»  4yepe3  OOecredyeHHe  BO3MOXXKHOCTH  NPHUOOpETeHHs |
UCIIONIb30BaHusl Oojee TiayOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHEU(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX ISl YCIEIHOTO MPpodhecCroHaIbHOTO
00pa30oBaHusl, CBI3aHHOIO C UCIIOJIb30BAaHUEM MAaTEMATUKH.

[IpuopuTeTHBIMU 3a/layaMu Kypca TE€OMETpUM Ha YriayOnEHHOM YpOBHE,
PacCIIPSIONIMMH U YCUJIMBAIOIUMU Kypc 6a30BOr0 YpOBHS, SIBISIFOTCS:

paclMpeHue MpeaCcTaBieHus: 0 TEOMETPUU KaK 4acTH MUPOBOM KYJIbTYPhI U
(opMHUpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPUHU C OKPYKAIOIIUM MHPOM;

dbopMUpoOBaHUE TPEACTaBICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIINX MAaTeMaTUYECKUX MOJIENSAX, MO3BOJISIOMIMX OMUCHIBATH M HM3Yy4aTh
pa3HbIE SABIECHUS OKPYKAIOLIEr0 MUpa, 3HAaHWE IIOHATUMHOTO anmapara Io pas3ueny
«CtepeoMeTpusi» yueOHOro Kypca reoMeTpuu;

dbopMupoBaHUE  YMEHMS  BIIAJIETh OCHOBHBIMM  IOHATUSIMH O
POCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMyn U yMeHHE WX TPUMEHSTh, YMEHHUS [OKa3bIBaTh TEOPEMBI U HAXOIUTH
HECTaHAAapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpoBaHUE YMEHHMs PAClO3HABATH HA YEpPTEkKaX, MOJIETSAX U B PEAIbHOM
MUpPE MHOTOIPAHHUKM M Te€la BpalleHUs, KOHCTPYUPOBATh TI€OMETPHUUYECKHUE
MOJIEIIH;

(¢opMUpOBaHUE MOHMMAaHUS BO3MOXXHOCTU AaKCHOMAaTHYECKOI'0 IMOCTPOEHUS
MaTEeMaTUYECKUX TeOopuid, (popMUpOBaHHE MOHMMAHUS POJIU AKCMOMATHKH MPHU
IIPOBEJICHUU PACCYKICHUU;

(opMUpOBaHUE yYMEHHUS BIaJE€Th METOAAMHU JI0KAa3aTEIbCTB U AJITOPUTMOB
peuieHns, yMEHUS MX NPUMEHATb, MPOBOAMTH [OKA3aTEIbHBIE PACCYXICHUS B
XOJI€ PELICHUs CTEPEOMETPUUECKUX 3a/1a4 U 3aJ1a4 C IPAKTUUECKUM COAEPIKaAaHUEM,
dopMupoBaHHE TPEACTaBICHHUS O HEOOXOAMMOCTH  JOKa3aTelbCTB  MpH



00OCHOBaHMUHY MaTEeMAaTHYECKUX YTBEP)KICHUI U PO aKCHOMATUKHU B MIPOBEJICHUU
JENYKTUBHBIX PAcCy>KIECHUM;

pa3BUTHE M COBEPLICHCTBOBAaHUE MHTEUIEKTYaJbHBIX W  TBOPYECKHUX
COCOOHOCTEN 00y4aroIIMXcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIE0BATENbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHUS pAacloO3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
y4e€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
UHTEPIIPETALNU OTYyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEPKATEIbHBIMU JIMHUSAMH y4eOHOro kypca «l'eomerpus» B
10-11 «knaccax sBuswoTcs:  «lIpsiMble W TMJIOCKOCTM B IPOCTPAHCTBEM,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
HNOHSTUSIMUY», PEIEBAHTHBIMM T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOY4YEeHHs B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpKaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
(opMHUpOBaHME JIOTMYECKMX YMEHHMI  pacnpelnensiercs He TOJNBKO 110
CoJlep KaTeNIbHbIM JIMHUSM, HO U 10 Togam o0yudenusa. Coaepkanue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
OporpaMMbl, paclpeneiaéHHbIM IO TofaM OOYy4YeHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHUHIMITHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamaJuch  HEOJHOKpaTHO. OTO TMO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
reOMETPUYECKUMU MOHSATUSIMUA U HaBbIKAMU MOCIIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUYECKUX MPEACTABICHUIN 00ydYalolUXCsl, paCIIUPsIs U yrayOuiss
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3y4YeHHE T€OMETPUH KaK COCTaBJIsIoIel yueOHoro npeamera «MateMaTukay;

MOJITOTOBUTh OOYYAIOIIUXCS K TMPOAODKCHUIO H3YYEHUSI MATEMaTHKH C
yaéToM BbIOOpa Oymymielr mpodeccuu, oOecrieunBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEéHHOM YpOBHE
orBoautcsa 204 gaca: B 10 kiacce — 102 ygaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



COILEPKAHUE OBYYEHUA
10 KIIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpemuBaromuecss mnpsimbie. [IpU3HakKu CKpenyBaroluxcs
npsaMbIX. [lapamienbHOCTh IPSMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: NapauIeIbHbIe
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAJUIENBHOCTD MTPAMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHbBIE CBOICTBa MapauIENbHOIO NPOEKTHpoBaHuA. M300pakeHue
¢Guryp B mapauieabHOW MPOEKIUH. YTJbl C COHANPABIECHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpadJlp, NapasuleienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTh NPSIMON M TJIIOCKOCTH: MEPIEHINUKYIISIPHBIE NPSMbBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHbIE W IEPHNEHAUKYJAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
NEPIEHANKYJIAPHON IJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHME.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[lepneHaAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJIAPHOCTH  JIBYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

Yriael B NPOCTPAHCTBE: YroJd MEXAY NPSIMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JUHENHBIN YroJ JBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, NpsMas 1 HaKJIOHHAsl IpHU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunien, nOpsAMOYTOJbHBIA  MAPAUIENECHIUIIE] ©U  €ro0  CBOMCTBA.
Kparuailiune mnyTd Ha TIOBEPXHOCTM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. I[lupamuma: n-yrompHas nupamuaa,
npaBuiabHas W yced€HHas mnupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBUJIbHOW mHUpamuzbl. [IpaBuiIbHBIE MHOTOIpAHHUKH: IpaBUJIbHAS TpU3Ma U



NpaBWbHAsT TNUpPaMUJia, IPAaBWIbHAsA TPEYrojbHAs MUpaMHUa U NPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHre O NpaBWIBHBIX MHOTOTPaHHHUKAaX: OKTajap,
JNOEKadAP U UKOCAdP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIaIb OCHOBaHWiA, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOU MPHU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeOpeMa O IUIOLIAAN YCEUEHHON MTUPaMUIbI.

CummMmerpuss B HOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CHUMMETpUsi B IPaBUIBHOM MHOIOIPAaHHUKE: CHMMETPUS
napajuleNIelnNea, CUMMETPHs IPABWIBHBIX IPU3M, CUMMETPUS NPABUIBLHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHUBOIIOJIOXKHO
HaITPaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[lonATHEe KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHapHBIM  BeKTopaM. IIpsmoyronpHas cucrtema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAY KOOpAMHATAMU BEKTOpa U
KOOpAMHATAMU TOYEK. YTOdn MexAy BekTopamu. CKansipHOE IPOU3BENCHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[TonsTua: UWIMHAPUYECKAss TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTb,
chepudeckas TOBEpXHOCTh, oOOpasyiomue TMoBepxHocTe. Tema BpalieHus:
WIMHIP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHus] Ha IUIocKOocTU. Pa3BépTka nmnuHapa u konyca. Cummerpust chepsl
mrapa.

O6béM. OcHoBHbIE cBoilcTBa 00BEMOB Ten. Teopema 00 00bEMe
OpSMOYTOJIBHOTO Mapajulesenunena v ciueactsuss u3 He€. OObEM mnpsMol u
HAKJIOHHOW MPU3MBI, IWIMHAPA, MUpaMUIsl U KoHyca. OOBEM IIapa U HIAPOBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTrOrpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIKHAP, OINKCaHHAas okoio IpuinHApa. llepecedyenue cdepbl U mapa c
wiockocThio. Kacanue mapa u cepsl miockocTbio. [loHATHE MHOTrOrpaHHUKA,



OMMCAHHOT'O OKOJIO cdepbl, cdepbl, BNUCAHHONW B MHOTOTPAHHUK WJIH TEJO
BpaLlCHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOaab chepbl U e€ yacTel.
[Tonobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEH
nonoouHsix (uryp. IlpeobpazoBanue mnomoOusi, romoreTus. Pemienue 3amauy Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOIrOTPaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IWINHAPA
(mapannenbHO Y TMEPHEHAMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuieibHble
OCHOBAHUIO U TIPOXOAIINE Yepe3 BEPIIMHY), CEUEHUS I1apa, METObI TOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpeHoca
CEeKyIIEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpancTtBe. Omnepauuu HajJ BEKTOpamMu. BekTopHoe
YMHOKEHUE BEKTOpOB. (CBOWCTBA BEKTOPHOIO YyMHOXEHUsA. [IpsiMoyronbHas
cUcTeMa KoopauHaT B mpocTtpancTBe. Koopaunartsl Bektopa. PaznoxkeHnue BekTopa
no Oazucy. KoopaWHATHO-BEKTOPHBIA METOA MPU PEHICHUU TEOMETPUUYECKUX
3aaad.

JIBMKeHUsI B IPOCTPAHCTBE

JIBwxenust npoctpancTBa. OToOpaxkeHus. [[Br>keHUsT U paBEeHCTBO (Puryp.
OOurue cBoicTBa JBWKEHUM. Buasl JBWXEHUN: TapauiebHBIM MEepeHoc,
LEHTpaldbHasl CHUMMETPHS, 3€pKaJibHasi CUMMETpHUsS, IMOBOPOT BOKPYT HPSIMOM.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YITJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUMH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'pakIaHCKOW HIACHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
UCTIOJIb30BaHUE DJTHX JOCTIDKCHUHM B JIPYrUX HayKaxX, TEXHONOTusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH U JEITEIbHOCTBIO YYEHOrO, OCO3HAHHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMYMUBOTO OYIYIIErO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTHUYeCKHE 3HAHUS B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIbIXa, peryispHas ¢u3nueckasi akTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeid mpodeccurt W Ppearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTU4eCKOMy  OOpa3oBaHUI0 U



caM0o0Opa30BaHUI0 Ha TPOTSHKEHWU BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HApaBIeHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKONH KYJIbTYpbl, TOHHMAHHUE BIIMUSHUS
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOTIEM, OpUCHTAIIHS
Ha TPUMEHEHHE MaTEMaTUYeCKUX 3HAHWUW I pEImIeHus 3aaad B 00JIacTH
OKpY’)Karoliel cpenbl, IJIaHUPOBAHUE IIOCTYNKOB U OIIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKONM HAyKh Kak cQepbl YelIOBEUECKOW AesTENbHOCTH, ATamoB €€
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
UHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMATHYECKUX
OOBEKTOB, TIOHATHM, OTHOIIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeieNIeHHs] TIOHATUM, YCTaHABJIMBATh CYHIECTBEHHBIN MpU3HAK Kiaccuukaiuu,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh W  TPEOOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNIaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JICAYKTHUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMATUYECKUX YTBEPIKICHUM
(IpsIMBIE ¥ OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBECHHBIC CYKICHHS M BBIBOIBI,

BBIOMpaTh CMOCOO perieHuss y4dyeOHOW 3ajgayu  (CpaBHHUBATh HECKOJBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KakK HCCIEAO0BATEIbLCKUN HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTHBOpEUYHE,  MpodIieMy,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUITAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTuueckoro o0beKTa, sIBIEHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITYy 00BEKTaMH, SIBICHUSIMH, TPOIECCAMU;

CaMOCTOSITETLHO (HOpMYNIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPE3yjIbTaTaMm
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAaHMS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATh BO3MOXKHOE pPa3BUTHUE TPOLIECCA, A TAKKE BBIJBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH ACPUIIUMTHI UH(OpMAIMKU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpPMAIMIO, MPEACTABISITh €€ B pa3auyHBIX (dopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
nensMu OOLIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpa)kKaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHUS II0 XOAY PELICHHs 3aJadH,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZI€ OOCYXJI€HHUsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABJIATh CBOU CYXACHUSA C CYXICHUAMH JAPYIMX YYaCTHHKOB
auanora, oOHapy’KMBaTh PAa3IMYME€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHHS € Y4E€TOM 3ajad
PE3EHTAMU U OCOOEHHOCTEN ayUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4E€TOM HOBOU MH(OpMAIUu.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOH 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IEH M YCIOBHUAM, OOBSICHITH IPHUNHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThl mMpu pelleHuH Y4eOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
JIeSITENbHOCTH, TUIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paloThl, pacHpeneNsTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U Pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE IITYPMBI» M HWHBIE), BBINOIHATH CBOIO YacTh pabOThl U
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
KauyeCTBO CBOETO BKJIaja B OOMIUI MPOIYKT IO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OINEpPUPOBATh OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUU TIPHU
peIIeHUH 3a1a49 U TPOBEICHUH MaTEeMAaTHUECKUX PaCCyKICHU;

e TPUMEHATH AKCHOMBI CTEPEOMETPUHU M CIICJACTBUS W3 HHUX IPHU PEIICHUU
reOMETPUIECKUX 3a/1a4;

e KJIaCCHU(PUIIMPOBATH B3aMMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATh TOHATHSAMH, CBS3aHHBIMH C YIJIAMH B
NPOCTPAHCTBE: MEXAY MPSAMBIMH B TPOCTPAHCTBE, MEXKIYy NUPSIMON U
IUIOCKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITHUIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJbI MHOTOI'PaHHUKOB (TIpHU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJAacCU(pUIMPOBATH  MHOTOIPAHHUKH, BbIOMpas  OCHOBaHMS  JJif
KJIacCU(pUKAIUK;

e CBOOOJHO OINEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

e BBIIIOJIHATH napajuienbHOE, LEHTPAIILHOE U OpPTOrOHAJIBHOE
POEKTUPOBaHKUE (UTYp HA IJIOCKOCTh, BBIIIOIHATH M300pakeHUus (puryp
Ha TUIOCKOCTH;

e CTPOWUTH CEUYEHHS MHOIOTPAHHUKOB PAa3IMYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPAaHHHMKOB  (TpH3Ma,
nupamMuia), FEOMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHMMETPHH
uryper;

e CBOOOJHO OMNEpPUPOBATH MOHATHAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBINOJHATH ACUCTBHS HaJl BEKTOPAMHU;

e pewmarh 3aJa4d Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHM H
HaXOXJEHUE T'€OMETPUYECKUX BEJIWYUH, NPHUMEHSS W3BECTHBIE METOJbI
IPYU PEIIEHNH MAaTeMAaTHYECKHUX 3a7a4 MMOBBIIIEHHOIO0 U BBICOKOI'O YPOBHSI
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [IPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJIEKaTh, MpPEOOpPA3OBbIBATH U HUHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPeACTABICHHYIO Ha
YepTekKaX U PUCYHKAX;

e IMPUMEHATHh IIOJYYEHHbIE 3HAaHUS HA NPAKTUKE: CPABHUBATh U
aHAJIM3UPOBATH pPEAJbHBIE CUTYAllMH, MPUMEHATh HU3YYECHHbIE MOHSATHUS B
mpolecce IOMCKAa  peHieHus MaTeMaTH4yecKd CcopMyIHpOBaHHON
npoOJIeMbl, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SA3BIKE T€OMETPHH,
UCCJIEIOBAaTh MTOCTPOEHHBIE MOJEIHN C UCHOJb30BAHUEM T'€OMETPUUECKUX
NOHATUN WU TEOpeM, ammapara ajareOpbl, pelarh MPaKTUYECKHE 3aJ1aud,
CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUECKUX BEJINYNH;

e UMETh NPEACTAaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHsS T€OMETPUHU Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:



CBOOOJHO ONEPUPOBATH MOHSATUSMH, CBSI3AHHBIMU C ILIMJIUHIPUYECKOM,
KOHUYECKOW U c(hepuyecKord MOBEPXHOCTSMHU, OOBIACHITH CIOCOOBI
HOJyYEHUS;

OIEpUPOBATH MOHATUSAMHM, CBA3aHHBIMH C TE€JIaMH BpPALEHUS: LIMIIUHIIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MTOJTYYEHHUS TNl BPAIICHHUS;

KJIaCCU(UIIUPOBATHh B3AUMHOE PACTIOJIONKEHUE CPEPHI U MIIOCKOCTH;
BBIUMCIISITh BEIMYMHBI DJIEMEHTOB MHOTOIPAHHUKOB W TEJ BpallCHHS,
00BbEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOTPaHHUKOB W TEJN BpallleHus,
reOMETPUYECKUX TEN C MPUMEHEHUEM (hopMy;

CBOOOJHO ONEPUPOBATH MOHATHUAMH, CBS3AHHBIMU C KOMOWHALUSAMH TEI
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOT'OTPaHHUK, BIHMCAHHBIA B chepy H
OINMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WIIU TEJIO
BpaIllCHUs;

BBIYMCIIATh COOTHOLLIEHUS MEXY IJIOMAIMUA OBEPXHOCTEN U 00bEMAMHU
MOJTOOHBIX TEN;

n300pakaTb H3y4yaeMble (QUIypbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BHUJI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUECHHUSI TEJl BpaAIlCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3OBbIBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
YyepTexax U pUCyHKax;

CBOOOIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTRE;

BBITIOJIHATH ONEPAIIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOM CHCTEME KOOPIHUHAT;
pelaTh reOMETPUUECKHE 33a/1a4l Ha BBIYUCICHUE YTIIOB MEXIY MPSIMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH 1O IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa TIPU PEIICHHH;
CBOOOIHO OMNEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHNN;

BBINIOJIHATh M300paKEHUSI MHOTOTPAHHMKOB W TeJl BpallleHUs TIpH
napajjielbHOM — [EpeHOCe, IEHTPAIbHOW CHUMMETPHUHU, 3€pKaJbHON
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSAMOM, IpeoOpa3zoBaHus MOA00US;
CTPOUThH CEYEHUSI MHOTOTPAaHHUKOB M TEIl BPAILICHUS: CEUEHUS LMIUHAPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHHs KOoHyca (TapaijiebHbie
OCHOBAHHMIO M MPOXOALINE YEPE3 BEPUINHY), CEUEHUS 111apa;
UCIIOJIb30BaTh METOABl MOCTPOEHHSI CEYEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIEN MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

MPUMEHATh T€OMETpUYECKHe (PaKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIararolluX HECKOJbKO IIAaroB pELICHUs, €CIHU YCIOBHS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUYECKUX BEIINYUH;

MIPUMEHATH MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEUICHUH CTEPEOMETPUUECKUX 3a/1a4;

NPUMEHATh  TOJIYYEHHBICE  3HAHUSI HAa  IPAKTUKE:  CPABHUBATS,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYAllUH, IPUMEHATh U3YUYCHHBIE
MOHATHUS, TEOPEMBI, CBOWCTBA B IMPOLECCE TIOUCKA  PELICHUS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CHUTYallUM Ha SI3bIKE T'€OMETPHUH, HCCIENOBAaTh MOCTPOCHHBIC
MOJENH C UCIOJb30BAHUEM TEOMETPUUYECKUX TOHSITUH UM TEOPEM,
anmapaTta anreOpbl, peniaTh MPAKTUYECKUE 3a/1aud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEINYNH;

UMETh TpPEACTAaBICHUS] 00 OCHOBHBIX J3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NPorpamMMmbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI

BBenenue B ctepeoMeTpuo 17 1

B3anMHoe pacnosiokeHue NpsiMbIX B 6 1

MIPOCTPAHCTBE

[TapanniensHOCTh MPSIMBIX U TUIOCKOCTEH B 3

MIPOCTPAHCTBE

Hepnequ/HiyﬂﬂpHOCTb MPSIMBIX U 10

IJIOCKOCTEH B MPOCTPAHCTBE

VYTIIBI ¥ pacCTOSTHUS 10

MHororpaHHuku

BekTopsl B mpocTpaHCcTBE

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS 5 5

3HaHUI
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 68 6




11 KVIACC

KoauuecTBo yacos JIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugposBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
1 AHanutuyeckas reoMeTpHst 15 1
5 [ToBTOpEHwue, 0606H1€HI:I€ u 10 1
CUCTEeMaTH3allMs 3HaHU
3 O0BEM MHOTOTPaHHHKA 17 1
Tena Bpamenus 16 1
5 [Tnomanu MOBEpXHOCTH U O0BEMBI 5 1
KPYTJIBIX TE
6 JIBrokeHuUs 5 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acosB

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHBIE TIpaBUIIa U300paKEHHS HA
PHUCYHKE IIJIOCKOCTH, NapajlIeIbHbIX
NpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTHsI cTepeOMeTpHH: TOUKa, TIpsiMas,
MJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
TUTOCKOCTH, MapaJuICIbHBIX TPSMBIX
(0Tpe3KoB), cepeIuHbI OTPE3Ka
[ousiTHs: TIepeceKaromuecs TIOCKOCTH,
MEPECEKAIOIINECS MPsiMasi ¥ MJIOCKOCTh;
TIOJTYIIPOCTPAHCTBO

[MoHsTHS: TIepeceKaroIuecs MIOCKOCTH,
HIepECEKAIOIINECs PSIMasi U TNIOCKOCTb;
HIOJTYTIPOCTPAHCTBO

MHororpaHHHUKH, H300pakeHue
HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOUINX 00BEKTOB

MHororpaHHHuKH, H300pakeHne
MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00bEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBbHIE




CJICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBHIE
CJIIEACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBBIE
ciencteus u3 HUX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSIMbIX U IUIOCKOCTEH

10

N300pakeHne ceueHnit mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3obpakeHue nepeceyeHus
MIOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN pa3HbIMU LIBETAMU

11

N300pakeHne ceueHuit mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3obpaxkeHne nepeceyeHust
IIOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN pa3HbIMU LIBETAMU

12

N300pakeHune ceueHuit mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3obpaxkeHne nepeceyeHust
IIOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN Pa3HbIMU LIBETAMU

13

N300paskeHre CeUeHH MUpaMHUIbI, Ky0a 1
IPU3MBI, KOTOPBIE IPOXOAT Yepe3 ux
pé6pa. M3obpaxkeHne nepeceyeHus
IIOJIy4eHHBIX IUI0CKOCTeN. PackpammBanue
HOCTPOEHHBIX CEUCHHH Pa3HBIMH LBETAMH

14

Merton cnenoB 1Sl TOCTPOCHUS CEUCHU I




15

Merton cie1oB 1151 MOCTPOSHUS CEUEHUH.
CBolicTBa IepecevYeHH NPSIMBIX U
IUIOCKOCTEH

16

Meropa ciie0oB AJi IOCTPOEHUS CEUECHU.
CBoiicTBa niepecevyeHH NpsMbIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YepTeKel U 3aIUCh I11aroB
MOCTPOCHUS

18

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha pebpax. Cozmanue
BBIHOCHBIX YepTeKel U 3aMUCh 111aroB
MOCTPOCHUS

19

[TocTpoenue ceuennii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YE€pPTEKEH U 3aMKCh 111aroB
MOCTPOEHUS

20

[TocTpoeHue ceueHnunii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX ‘-ICpTC)KGﬁ U 3aI1MCh 11aroB
MOCTPOEHUS

21

[ToBTOpenue mianumetpun: Teopema o
IPONOPIUOHATIBHBIX OoTpe3kax. [logobue
TPEYrOJIbHUKOB

22

IloBropenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHHUIX Ha
BBIHOCHBIX uepTexax. Mictopus pa3BUTHS
IUTAHUMETPUU U CTEPEOMETPHUH




23

KoHTposnbHas padoTa "AKCHOMBI
crepeometpun. Ceuenus"

24

B3anMHOe pacnoyioxKeHue IpsIMbIX B
npocTtpancTBe. CKpelyBarommecs
npsMble. [Ipu3Haku ckpermBaronmxcs
npsaMbIx. [lapamuiensbHble npsiMble B
IIPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBAaHUH U
€IMHCTBEHHOCTH MPSIMOI MapasuiebHON
JTAaHHOU MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKalIeH Ha JaHHOU
npsiMoil. JlemMma o nepecedeHun
MapajuieNIbHbIX MPSMbIX MIOCKOCThIO

26

[NapannensHOCTh Tpex NpsAMbIX. Teopema o
TpEX MapauleabHbIX OpAMBIX. Teopema o
CKPEIINBAIOIINXCS IPAMBIX

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NapaJIEIBLHOTO
npoekTupoBanus. M3o0paxeHne pa3HbIX
¢buryp B napauienbHON IpOeKUUN

28

[enTpanbHas npoeKkus. Yroiui ¢
COHAIIPaBJICHHBIMU CTOPOHAMU. YTOII
MEXTy IPSIMBIMU

29

3amaun Ha TOKAa3aTeIbCTBO U
HCCIIeOBaHUeE, CBSI3aHHEBIE C
pacIoI0KEHUEM IPSIMBIX B IIPOCTPAHCTBE

30

[NonsiTus: mapanneabHOCTh MPSIMON U
TUTOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
MapajuIeTbHOCTH PSMOH U TUTOCKOCTH.




CaolicTBa mapauieIbHOCTH IPSIMOU U
IJI0CKOCTH

31

FeOMeTpI/I‘-IeCKI/IC 3ala4di Ha BBIYUCIICHUC U
JI0Ka3aTeIbCTBO, CBS3aHHBIC C
NapajuIeIbHOCTHIO PSIMBIX M IJIOCKOCTEH
B TIPOCTPAHCTBE

32

[TocTpoeHune ceueHns, IPOXOASAIIETO Yepes3
JIAHHYIO IIPSIMYIO Ha 4epTekKe U
[apajuIeIbHOrO ApYyrou npsamoi. Pacuér
OTHOILICHUN

33

[NapannenbHas MPOEKIHS, TIPUMEHEHUE JUTS
NOCTPOCHHS CEUCHUH KyOa n
napamenenunena. CBoicTa
napaJulesenuneaa u mpu3Mbl

34

[Napannenshbie muockoctu. [lpuznaku
apajuIeIbHOCTH JBYX IJIOCKOCTEN

35

TeopeMa 0 napasiebHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, IPOXOAALIEH
yepes TOUKY, He MPUHAIIICKAILYIO TaHHON
IJIOCKOCTH U CJICJICTBUS U3 HEE

36

CBolicTBa napasuieabHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH MPAMBIX IIEPECCUCHUS
IIPY [IEPECEUYEHUN IBYX MapaJlICIIbHBIX
IJIOCKOCTEH TpeThei

37

CBolicTBa napasuieabHbIX INIOCKOCTEN: 00
OTpe3Kax apaIeIbHBIX IPSIMBIX,
3aKIFOYEHHBIX MEXy NTapaljIeIbHBIMU
IUIOCKOCTSIMU; O IIEpECEeUeHUN IPSIMOM ¢
ABYMA ITapaJuICJIbHBIMU INIOCKOCTAMUA




38

[ToBTopenue: Teopema Iudaropa Ha
IJI0CKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJIBLHOIO
napasuiesnenumnesia

41

Brruncnenue 1uH OTPE3KOB B KyOe U
MPSMOYTOJIBHOM MapajuiesIeuIe/1e

42

[TeprieHAMKYASAPHOCTH MPAMOUN U
mockocth. [Ipusnak
NEePHEHANKYIIPHOCTH TPSIMON U
IJIOCKOCTH

43

[TeprieHAMKYASAPHOCTH MPAMOUN U
wiockocTH. [Ipu3nak
MePIIEHIUKYISIPHOCTH TIPSIMOU 1
IUIOCKOCTH

44

Teopema o CyIiecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAILECH
4yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHOHN K TIOCKOCTH

45

[InockocTH U epreHIUKYISIPHBIE UM
IPsIMbIE B MHOTOTpaHHHUKAX

46

[InockocT U epHeHAuKYISIpHbIE UM
IPSIMBbIE B MHOTOTPaHHUKAX

47

[lepnieHquKyIsAp U HAKJIOHHAS.
ITocTpoeHune nepneHauKyIsApa U3 TOYKU HA

IPSIMYIO

48

[lepnenauKynsap v HaKIOHHAS.




[TocTpoenue neprneHauKyspa U3 TOYKU Ha
MIPSMYIO

Teopema 0 TpEX NMEPIEHAUKYIIAPAX

49
(mpsimast 1 oOpaTHast)

50 Teopema 0 TpEX NEpPHEHAUKYIAPAX
(npsimast u oOpaTHast)

51 Yron Mexay CKpeuuBarOIUMUCS
IPSIMBIMU
[lonck nepneHANKYISAPHBIX MPSMBIX C

52 IIOMOUIBIO MEPIEHANKYIIIPHBIX
IJIOCKOCTEMN

53 OproroHanbHOE MPOSKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, IPU3MBI,

54 IIPABWJIBHOM NUPaMU/BI C IIOMOILBIO
OpPTOTOHAJILHOMN MPOEKINHU
[locTpoenue ceuenuii kyda, IpU3MBlI,

55 IPABWJIBHOM NMUPaMU/IBI C IIOMOILBIO
OpPTOTOHAJILHOU MTPOEKIIMH
CumMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO MI0ckocTu. [lnockoctn
CUMMETPHUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyJIIpHOCTH OPSIMON U
IUIOCKOCTH KaK CJIEJCTBUE CUMMETPUU

58 [IpaBunbpHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSHMIA OT TOYKH [0 MJIOCKOCTHU

59 [IpaBuiibHBIE MHOTOIpaHHUKH. Pacyér
PacCTOSAHMN OT TOYKH [0 IJIOCKOCTH

60 CriocoObI OMYCTHTh NEPICHIANKYIISPHIL:




CUMMETPHS, CABUT TOUKH 110
rapajuleIbHOM IPSIMOM

CnBur no HenapasuieabHON IPSIMOH,

61 U3MEHEHHE PACCTOSHUM 1
Kontposbnas padota "B3aumuoe

62 pacIoyokeHue MPSIMBIX U THIOCKOCTEH B 1
npoctpaHcTee”
[ToBTOpeHue: yroy Mexy NpssMbIMU Ha

63 IUIOCKOCTH, TPUTOHOMETPHS B 1
IPOM3BOJILHOM TPEYTrOJIbHUKE, TEOpEMa
KOCHHYCOB
[loBTOpEHME: Yyroa Mexay

64 CKPEIIMBAIOIIMMHUCSA MIPSIMBIMHU B 1
POCTPAHCTBE

65 I'eomeTprueckre MEeTO bl BEIYUCICHHS 1
yIiia MeXy IpSMbIMUA B MHOTOI'paHHHKAX

66 JIByrpanHsblil yroa. CBOMCTBO JIMHEHHBIX 1
YIJIOB IBYTPaHHOTO yIja

67 [Nepnienaukynspusie miockocTr. CBoMCTBA 1
B3aMMHO NEPIEHANKYISPHBIX TIOCKOCTEH

68 Htorosast KOHTpOsbHAs paboTa 1

OBHIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Hara nu@posBbIe
Ne ni/m TeMma ypoka Konrtpoabnbie | IlpakTuuyeckue
Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
1 [ToBTOpenue Tembl "KoopanHaTel BEKTOpa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
5 IToBTOpenue temsl "CkansipHoe 1
IIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria 1
MeX/1y BEKTOpaMu B IIPOCTpaHCTBE"
4 [loBTOpEeHue TeMbl "YpaBHEHHUE IPSIMOH, 1
MpOXOoAsAIIeH uepe3 1B TOUKHU"
5 YpaBHEHHE [I0OCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTpE3Kax
7 BexropHoe mpousBeneHue 1
3 JInneliHbIe HEPABEHCTBA, JIMHEIHOE 1
IIpOrpaMMHpOBaHUE
9 JIvHeitHbIe HEpaBEHCTBA, JTUHEIHOE 1
MIPOrpaMMHPOBaHHE
10 Ananutuyeckue MeTo/pl pacuéra yria 1
MEX 1Y NPSIMbIMU B MHOT'OI'PaHHUKAX
11 Ananutuyeckue METOAbl pacuéra yria 1
MEX/1Y MIOCKOCTSIMH B MHOTOI'paHHUKAX
12 dopMyna pacCTOSSHUASA OT TOYKH J10 1




INIOCKOCTHU B KOOpAHWHATAX

HaxoxzaeHnue paccTosiHUANA OT TOUKH 10

13
IJIOCKOCTH B KyOe

1 HaxoxneHnue paccTossHUi OT TOYKHU 10
IJIOCKOCTH B MPABUJILHON MHUPAMUTIE

15 KonTponbhas pabora "AHnanurudeckas
reoMeTpus"

16 CeueHunsi MHOTOTPAaHHUKOB: CTaHIapTHBIE
MHOTOT'pPaHHUKHU

17 CedeHnst MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHunss MHOTOTPAaHHUKOB: CTaHIapTHBIE

18 IJIOCKOCTH, IEPECEUEHUs MPSIMBIX U
IJIOCKOCTEMN

19 [TapannensHble MPSIMBIEC U TIFIOCKOCTH:
rapajieNbHbIC CEUCHUS

20 [NapannensHbie MPSMBIC U TUIOCKOCTH:
pacy€T OTHOLICHUI
[TapannenbHble MpsiMbIE U TNIOCKOCTH:

21 YTIIBI MEXKTY CKPEITUBAIOITIMUCS
MPSIMBIMH
[lepnieHquKyNsIpHBIE IPSMBIE U

29 IJIOCKOCTH: CTaHIApTHBIE Maphbl
MEPIICHIUKYIIIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
[leprieHauKyNsSIpHBIE IPSIMBIC U

23 IJIOCKOCTH: TEOpEMa O TPeX
MePIEeHIUKYIIIpax

24 [eprieHIUKYISIpHBIC IPSMBIC U




IINIOCKOCTH: BBIYUCJIICHUA AJINH B
MHOTr'OrpaHHuKax

25

[ToBTOpEHME: MIOMAAN MHOTOYTOJILHUKOB,
(dhopMyIbI 715 TUTOIAAEH, COOOpaskeHuUs
noxoous

26

HOBTOpCHI/IeI ImIomaan MHOT'OYI'OJIbHUKOB,
(hopMyIIBI IS TUTOIAEH, COOOpasKeHUs
mogo0ust

27

[ToBTOpEeHMeE: MIOMAAN MHOTOYTOJILHUKOB,
dhopmymsl 115 TUTOMIAEH, COOOpaKEHUS
noxoous

28

29

[Inomany ce4eHuit MHOTOI'PaHHUKOB:
IUIOLIAIM TOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00US
[Inomany ceyeHnii MHOTOIPaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpaXKeHUs1 OJ00US

30

Kontpoinbnas padota "[loBTOpenue:
MHOTOTpaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O06BéM Tena. O6beM NPSAMOYTOIBLHOTO
napasuiesienuresa

32

3amaun 00 yaBoeHUH Ky0a, 0 KBajipaType
Ky0a; O TPUCEKIIUU yTia

33

CrepeoMeTpuuecKHe 3a/1a4M, CBA3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napaJienenumneaa

34

[Ipuknagueie 3a1a4n, CBI3aHHBIE C




BBIUKCIIEHHEM 00BEMA IpAMOYT'OJIbHOI'O
nmapaJuICJaCmuIcaa

35 O0BEM MO IPU3MBI
36 CrepeoMeTpuuecKue 3a/1auu, CBI3aHHbIE C
BBIUMCIICHHEM 00bEMOB IPSIMON PU3MBI
37 [IpuknagHbie 3a1a4n, CBI3aHHBIE C
00BEMOM MPSAMON TIPU3MBI
Brruncnenue 00bEMOB TEN ¢ TOMOIIIBIO
38 onpenenéHHoro uaTerpana. OopEm
HAKJIOHHOM MTPU3MBI
Beruncnenue 00bEMOB TN ¢ TOMOIIIBIO
39 ornpenenéHHoro uarerpaiga. Oopém
MUPAMHUIBI
40 dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB MUpaMu ¢ OOLIUM YTIIOM
41 dopmyna 00béma nupamuabl. OTHOIIEHUE
00BEMOB MUpPaMU ¢ OOLTUM YTIIOM
42 CrepeoMeTpHuecKHe 3a/1a4uM, CBI3aHHBIE C
00BbEMaMU HaAKJIOHHOM MPU3MBbI
43 CrepeoMeTpuiecKue 3a/1a4u, CB3aHHbBIE C
o0BEMaMu THpPaMUIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", CBA3aHHBIE C 00BEMOM HAKIIOHHOM
2
TIPU3MBI
45 [Tpuxnanueie 3aaauu o Teme "OOBEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM MUPAMHUIBI
46 [Ipumenenue o0bEMOB. Borunicnenue

PaCCTOAHUA A0 IMIIOCKOCTH




Kontpoinbnas padota "O6bEM

47 |
MHOTOTpaHHUKA
Hunuaapudeckast MOBEPXHOCTb,

48 o0pa3ymoliye IHHIPUIECKON
MTOBEPXHOCTHU

49 Humuaap. [IpsMoit kpyroBoi HUIMHIP.
[Tnomaar MOBEPXHOCTU LUIMHAPA

50 Konunyeckast moBepXHOCTh, 00pa3yrolue
KOHMYEeCKOM noBepxHocTu. Konyc

51 Cedenue KOHyca MIOCKOCTHIO,
rapajuieIbHOM TUIOCKOCTA OCHOBAHUS

59 Yceuénnslit konyc. M3o6paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 6OKOBOM MOBEPXHOCTH H
IIOJTHOW ITOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOM MOBEPXHOCTH H
TMIOJIHOM MOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aauu Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MOCTPOCHUEM CEUEHUN HUIUHAPA, KOHyCa
CrepeomeTpuueckue 3a1aui Ha

56 JIOKA3aTeJIbCTBO U BEIYUCIICHHE,
IIOCTPOCHHUEM CEYCHUI UIMHPA, KOHYCa

57 [Ipuknaguelie 3a1a4n, CBI3aHHbBIE C
UTHHIPOM

58 [IpuxnanHele 3a1a4u, CBsI3aHHBIE C
LHMIHHIPOM

59 Cdepa u map




60

[lepeceuenue chepsl u mapa ¢
mwiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3o6paxenue mapa

61

[lepeceuenue cdeps! u mapa c
wiockocThio. Kacanue mapa u cdepsl
TUIOCKOCTHIO. B 1 m300paxeHune mapa

62

VYpasaenne chepsr. [Lnomans cheps u eé
yacreu

63

Cummetpus chepsl u mapa

64

CrepeoMeTprUECKHUE 3a/1a41 Ha
JIOKA3aTeIbCTBO M BBIYHCIICHUE,
CBsI3aHHBIE CO CEepOi U MapoM,
MIOCTPOCHHUEM UX CEUEHUH MITOCKOCTHIO

65

CrepeomeTpuyeckue 3a/1a4u Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHUE,
CBsI3aHHBIE CO c(epol U mapom,
MOCTPOCHUEM MX CEYCHHUH TIOCKOCTHIO

66

[puknaaHbie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHIapTHBIE
noxoous

68

Hroroas xoHTpospHas paboTta

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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